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DETAILED ACTION 

Claim Objections 

1 . Claims 5 and 16 are objected to because of the following informalities: claim 5 
contain the phrase "claims 19", and claim 16 recites the phrase "claims 7". In both 
recited phrases the word "claims" should be replaced by the word "claim". Appropriate 
correction is required. 

2. Claim 19 is objected to because of the following informality. Claim 19 begins with 
the letter"a" instead of "A". Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
forms the basis for the rejections under this section made in this Office action. 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 19, 3-10, 12, 13, 15-17, 20 are rejected under 35 U.S.C. 102(b) as being 
unpatentable over Behringer et al (US patent number 5902096). 

5. In re claim 19, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1 ),in figure 1 and 2 .including a housing (1 0,30,50), a cavity with 
opposing surfaces (13 and 33) , an inlet port opening (40 or 41) into the cavity, 
an outlet port opening (42) from the cavity, a pressure port (14) connected to the 
cavity, a flexible membrane (20) located within the cavity, the flexible membrane 
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(20) being mounted within the housing and a pre-set is applied to the flexible 
membrane (column 3, lines 33-40) such that the membrane adopts a first stable 
state (figure 5A) in contact with one of the opposing surfaces (33) of the cavity 
and can be caused to invert into a second stable state (figure 5C) by the 
application of pressure to the cavity via the pressure port (14) , the bi-stable 
membrane (20) thereby being movable between the first (figure 5A) and second 
(figure 5C) stable states corresponding to completion of inlet and exhaust of a 
pumping cycle. 

6. In re claim 3, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1 ) wherein the membrane (20) is formed from an elastomeric material, 

in figure 1 and column 3, line 45-46. 

7. In re claim 4, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1 ) wherein the membrane (20) is formed from elastomeric sheet 

material, in figure 1 , 2 and column 3, lines 60-62. 

8. In re claim 5, Behringer et al'096 disclose a diaphragm pump including: 

• A pump wherein the membrane (20) is damped between first (30) and second 

(10) sections of the housing each housing section with one of the opposing 
surfaces (13 and 33) having a cavity section such that when the housing 
sections are assembled to form the housing, the cavity with opposing surfaces is 
formed, in figure 2. 

9. In re claim 6, Behringer et al'096 disclose a diaphragm pump including: 
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• A pump (1) wherein a pressure port (14) opens into cavity (cavity between 13 

and 33), pressure port being (14) connectable to a source or sources of positive 
and negative pressures, in figure 1 and column 2, lines 61-63. 

10. In re claim 7, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1 ) further including a device (2) to cyclically apply the positive and 

negative pressures to the cavity to cause the membrane (20) to move between 
the stable states, in figure 1 and column 2,lines 61-63. 

11. In re claim 9, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1 ) wherein the housing sections (1 0 and 30) are joined together and to 

clamp the membrane (20) about a peripheral margin thereof, in figures 1 and 2. 

12. In re claim 10, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1 ) wherein the first housing section (30) includes a recess (80) into 

which the membrane (20) is located, the peripheral dimensions of the 
membrane being greater than those of the recess whereby compressive forces 
are set up in the membrane when it is installed in the recess to thereby create 
the preset, in figure 1 and 2 and column 3, lines 30-50. 

13. In re claim 12, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1) ,in figure 1, further including a third housing section (50) coupled to 

the second housing section (30) , third housing section including means for 
facilitating connection of inlet (40) and outlet conduits (43) for pumpable 
material. 

14. In re claim 13, Behringer et al'096 disclose a diaphragm pump including: 
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• A pump (1 ), in figure 1 , wherein the second (30) and third housing (50) sections 

include inlet (40, 41) and outlet openings (42, 43) and means for locating therein 
a valve element (150,151). 

1 5. In re claim 1 5, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1) wherein the cavity (cavity between 13 and 33) is elongate and the 

pressure port (14) is offset in the length of the cavity, in figure 1 and 2. 

16. In re claim 16, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1) wherein the cavity (cavity between 13 and 33) is elongate and of 

curved cross-section, in figure 1 and 2. 

17. In re claim 17, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1 ) wherein the ends of the elongate cavity (cavity between 1 3 and 33) 

are complex curved, in figure 1 and 2 

18. In re claim 20, Behringer et al'096 disclose a diaphragm pump including: 

• A pump (1 ) wherein the clamping of the membrane (20) creates further 

compressive forces in the membrane, in figure 1 and column 3, lines 30-50. 

Claim Rejections - 35 USC § 103 

19. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 
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20. Claim 1 1 , dependent on claim 6 is rejected under 35 U.S.C 103(a) as being 
unpatentable over Behringer et al'096 in view of Becker (US patent number 3947156). 

21 . In re claim 1 1 , Behringer et al'096 discussed disclosed the claimed invention 
including: 

• A pump (1), the second housing section (30) which engages in the recess when 

the first (10) and second housing (30) sections are combined together, to cause 
the membrane (20) to be clamped in place, in figure 1 and 2. 
But, Behringer et al'096 fails to disclose: 

• The second housing section includes a protruding portion 
However, Becker'156 teaches a diaphragm pump including: 

• The second housing section (k) includes a protruding portion (as shown below), 

in figure 1 . 




22. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the diaphragm pump of Behringeret 
al'096 by making protrusion in the second housing section as taught by Becker'156 in 
order to have better clamping capability. 

23. Claim 14, dependent on claim 13 is rejected under 35 U.S.C 103(a) as being 
unpatentable over Behringer et al'096 in view of Dilworth (US patent number 3900276). 

24. In re claim 14, Behringer et al'096 discussed disclosed the claimed invention but 
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fails to disclose: 

• A pump wherein the valve element is a disk of flexible material. 

However, Dilworth'276 teaches a diaphragm pump method and apparatus including: 

• A pump (10) wherein the valve element (74) is a disk of flexible material, in figure 

1 and column 5, lines 6-7. 
25. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the diaphragm pump of Behringeret 
al'096 by selecting a flexible disc valve as taught by Becker'156 in order to move the 
valve easily during opening and closing. 

Conclusion 

26. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Fujikawa (US patent number 4124008) discloses a fuel pump 
comprising a diaphragm. Martin (US patent number 4837068) discloses a compliant 
diaphragm material.. Conklin (US patent number 3338171) discloses a diaphragm 
pump. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amene S. Bayou whose telephone number is 571-270- 
3214. The examiner can normally be reached on Monday-Thursday, 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on 571-272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273- 
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8300. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Devon C Kramer/ 

Supervisory Patent Examiner, Art 

Unit 3746 



